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1. Introduction. - In order to explain the puzzling experimental properties of spin-glasses [1] , many ingredients are likely to be necessary. On the theoretical side [2] , there is wide agreement on the minimum input needed to understand qualitatively such properties. Namely, one should consider models with competing magnetic interactions (frustration) and quenched disorder. Most theoretical models thus replace the original problem (randomly located spins) by a lattice problem with random couplings.
Along these lines, there have been mainly two ways of approaching the delicate spin-glass problem. On the one hand, a mean field theory has been proposed by Sherrington and Kirkpatrick (SK) [3] , for a model with long-range interactions; such a model displays a phase transition towards a spin-glass phase, but the presence of a quenched disorder has made so far the low temperature phase difficult to study (and to understand) [4] . Moreover [5] and some experimental results have been successfully explained in terms of a cluster picture [6] . This cluster interpretation is somewhat reminiscent of the Néel's theory of « grains fins » [7] , but where ;
In the long-range approximation (y k), equation (22b) shows that U(x) is of order y.
Neglecting terms of order y2 in (22a), we replace equations (22) by :
Note that, since the function tf¡(x) is only defined on the length 0, the above results were obtained with the underlying assumption that ~(x) is periodic : Equation (24a) is equivalent to the motion of a classical particle of mass unity in the potential :
A phase transition appears when the curvature of the potential at t/1 = 0, changes sign (Fig. 1) , namely, at a temperature : Non-homogeneous : in the thermodynamic limit (~2 -~ + oo), new types of mean field are to be considered, namely those corresponding to motions close to zero energy (instantons) [9] .
A simple study of the stability of the solutions shows that homogeneous solutions are unstable below Tc and that only inhomogeneous solutions of the instanton type may survive.
The physical picture arising below Tc is that of a gas of instantons. These instantons can be thought of as coherent spin clusters, with up or down magnetization. The finite size of these clusters (increasing with temperature and diverging at 7c) and the existence of a zero magnetization region between two such clusters (Fig. 2) are due to the frustration effect. One must keep in mind that these instantons are completely delocalized in space, yielding the picture of a paramagnetic gas of clusters (1) . In this approach, the EA order parameter, which builds up below T~, measures the magnetization carried by one instanton.
Note that in the mean field approximation used here, 7~ scales like p. However it is clear that for short-range interaction and small enough density (p pp percolation threshold) the system will be paramagnetic at all temperatures. This phenomenon appears through the corrections to mean field.
For spin-glasses that do not have long-ranged interactions like insulating spin-glasses the above picture of an instanton gas should remain useful for densities sufficiently larger than pp.
